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複数の冠危険因子を有する喫煙者における６ヶ月間の有酸素運動療法の効果
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Ⅰ．Introduction
　Smoking is a notorious strong cardiovascular risk, 
while exercise therapy is noble multifaceted medicine 
especially for cardiovascular disease. Smoking and 
exercise are conflicting manners, however, a part of 
smokers often attempt to exercise for their desire of 
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Abstract
PURPOSE: Smoking is a notoriously severe cardiovascular risk, while exercise therapy is a noble 
multifaceted medicine, especially for cardiovascular disease. Smoking and exercise are conﬂ icting 
practices, however, some smokers often attempt to exercise in order to be healthy. Moreover, 
smoking might inhibit exercise performance acutely and chronically. The purpose of this study is 
to examine the eﬀ ects of exercise training on adiposity, cardiovascular risks and physical ﬁ tness in 
obstinate smokers who are overweight and with multiple cardiovascular risk factors.
METHODS: A total of 25 smokers (age: 69 ± 5 yrs) and 25 age-matched non-smokers (age: 69 ± 6 
yrs) with multiple cardiovascular risk factors were recruited and participated in an examination, 
followed by exercise training. The subjects were to exercise 2 to 3 times per week for 6 months at 
a ﬁ tness club. Bicycle exercise with a duration of 20-40 min was employed at baseline and after 6 
months. At this time, all subjects underwent outcome measurements.
RESULTS: Both groups exercised an average of 2.6 times/week. After 6 months of training, both 
groups showed signiﬁ cant improvements in blood pressures (BP), body mass index (BMI), waist 
circumference, and peak oxygen uptake (table). Consequently, a significant reduction in high-
sensitivity C-reactive protein (hs-CRP) levels were seen in non-smokers, while no change was seen 
in smokers.
CONCLUSIONS: Exercise training could reduce conventional cardiovascular risk factors but not 
hs-CRP, the strongest cardiovascular risk factor in smokers. The evidence might suggest that 
smokers could not get beneﬁ ts similar to non-smokers from exercise training.
Keywords：exercise, training, smoker, risk factor, CRP
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being healthy. Moreover, smoking might blunt exercise 
performance acutely and chronically. 
  A line of studies demonstrated that significant 
cardiovascular risks were remained even after 
adjustment for physical f itness in smokers1-3). 
However, it was also reported that fit persons with 
any combination of smoking, elevated blood pressure, 
or elevated cholesterol level had lower adjusted 
death rates than low-fit persons with none of these 
characteristics4).
  The purpose of this study examine the effects of 
exercise training on adiposity, cardiovascular risks and 
physical ﬁ tness in obstinate smokers with overweight 
and multiple cardiovascular risk factors in comparison 
with nonsmoking controls. 
Ⅱ．Methods
　A total of 25 smokers (age: 69 ± 5 yrs; BMI: 26.4 
± 1.9) and 25 age-matched non-smokers (age: 69 ± 6 
yrs; BMI: 26.4 ± 2.3) with multiple cardiovascular risk 
factors were recruited and received an examination, 
followed by exercise training. The subjects were 
to exercise 2 to 3 times per week for 6 months at a 
ﬁ tness club. Bicycle exercise with a duration of 20-40 
min was employed. At baseline and after 6 months, all 
subjects underwent outcome measurements. 
Ⅲ．Results
　Physical and blood biochemical parameters pre- and 
post-training were seen Table 1. At baseline the mean 
heart rate was significantly higher in smokers than 
in non-smokers (p<0.05). Both groups exercised an 
average of 2.6 times/week. After 6 months of training, 
both groups showed signiﬁ cant improvements in blood 
pressures, BMI (body mass index), waist circumference, 
and peak oxygen uptake (Table1). Consequently, 
a significant reduction in hs-CRP (high-sensitivity 
C-reactive protein levels were seen in non-smokers 
(p=0.03), while no change was seen in smokers (p=0.21). 
In addition, GGT (gamma glutamyl transpeptidase) 
levels also significantly decreased in non-smokers 
(p=0.03) but not in smokers (p=0.098). In contrast, the 
significant reduction in uric acid was seen only in 
smokers (p=0.005) possibly due to higher baseline value 
Table 1　Physical measures and blood biochemical markers pre- and post-training
Smokers Non-smokers
Parameters pre post pre post
BMI, kg/㎡ 26.4 ± 1.9 25.9 ± 1.6* 26.3 ± 2.3 25.5 ± 2.3*
Waist, cm 90.2 ± 6.5 87.5 ± 6.4* 90.2 ± 6.6 85.2 ± 6.7*
Heart rate, beat/min 76 ± 13 70 ± 13* 70 ± 10 70 ± 10
SBP, mmHg 143 ± 18 137 ± 18* 141 ± 14 133 ± 17*
DBP, mmHg 84 ± 9 80 ± 9* 83 ± 8 79 ± 8*
KE strength, W/kg 117 ± 27 115 ± 25 106 ± 27 105 ± 25
KF strength, W/kg 66 ± 16 63 ± 18 58 ± 15 57 ± 4.8
Peak VO2, ml/min/kg 21.3 ± 3.8 24.0 ± 4.3* 22.4 ± 4.1 26.0 ± 4.4*
TC, mg/dL 210 ± 22 208 ± 18 211 ± 20 208 ± 18
LDL, mg/dL 123 ± 24 122 ± 22 134 ± 26 128 ± 20
Triglyceride, mg/dL 187 ± 69 170 ± 70 152 ± 53 149 ± 78
HDL, mg/dL 52 ± 11 51 ± 11 49 ± 12 51 ± 15
Casual BG, mg/dL 123 ± 34 113 ± 28 127 ± 38 125 ± 57
HbA1c, % 5.5 ± 0.4 5.4 ± 0.4 5.4 ± 0.4 5.6 ± 0.7
AST, IU/L 28.4 ± 15.9 26.2 ± 10.8 23.7 ± 7.5 23.4 ± 7.7
ALT, IU/L 31.7 ± 21.9 26.8 ± 19.2 24.8 ± 10.6 23.1 ± 10.6
GGT, IU/L 48.6 ± 36.1 42.6 ± 25.6 54.0 ± 44.9 47.6 ± 35.6*
Uric acid, mg/dL 6.3 ± 1.1 5.9 ± 0.7* 5.8 ± 0.8 5.6 ± 0.7
hs-CRP, mg/L 1.10 ± 1.21 0.91 ± 1.00 1.08 ± 1.17 0.58 ± 0.49*
Data are expressed as means±SD. *p<0.05, pre vs. post-training. BMI, body mass index; SBP, systolic blood pressure; D, diastolic; 
VO2, oxygen uptake; KE, knee extension; KF, Knee ﬂ exion. TC, total cholesterol; LDL, low-density lipoprotein; HDL, high-density 
lipoprotein; BG, blood glucose; Hb, hemoglobin; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma 
glutamyl transpeptidase; hs-CRP, high-sensitivity C-reactive protein. 
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as compared with non-smokers (p=0.29).
Ⅳ．Conclusions
　Exercise training could reduce conventional 
cardiovascular risk factors but not hs-CRP in smokers. 
Although hs-CRP level is the strongest cardiovascular 
risk factor, the evidence might suggest that smokers 
could not get benefits similarly to non-smokers from 
exercise training, which might mean a future residual 
risk for cardiovascular event.
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要　約
　本研究は，喫煙者における運動療法の効果を非喫煙者と比較し検討することを目的とした。複数の
冠危険因子を有する喫煙継続者25名（69±５才）とage-matchした非喫煙者25名（年齢69±6才）を対
象とし，６ヶ月間の有酸素運動トレーニング（自転車エルゴメーター）を施行した。トレーニング前後
において，理学的指標，体力指標および血液生化学指標の測定を行った。トレーニング前の心拍，血
圧において喫煙者の平均値がやや高めであったが，有意差はなく，最大筋力および最大酸素摂取量に
おいても有意差は認めなかった。トレーニング前後では，体重，体格指数，腹囲，血圧に両群で有意
な減少が認められた。また最大酸素摂取量は両群とも有意に増加した。しかしながら，喫煙者におい
ては炎症性動脈硬化指標である高感度Ｃ反応性蛋白の有意な改善効果は認められず，運動療法による
将来の心血管疾患発症の予防に関して，十分な効果が得られない可能性（残余リスク, residual risk）
が示唆された。
